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Ionosphere Height Recorder Type IRX 9830

The ionosphere height recorder is the basic equipment
by means of which the radiophysical characteristics of the
ionosphere are explored all over the world.

The Hungarian mede pulse-operated automatic ionosphere
research equipment measures and records by preliminary
programming the height of the various ionosphere layers.

Our ionosphere height recorder has met full satisfac-
tion of the customers and operates already with success on
several places of the world., Owing to its advantageous
technical qualities it was awarded with the

GRAND PRIX
at the Bruxelles Worldexhibition in 1958.

The ionosphere height recorder Type IRX 5830 reprcsents an
sdvanced stage of development of the earlier type. At design-
ing the later type special consideration has been given to
the recommandations for the International Geophysical Year.
Besides the new station affords a number of facilities to
the personnel of the station unknown in the earlier type.

The equipment comprises the following parts:

The Transmitter operates with impulse-modulation in the 1-20
Mc/a frequency band without switch-over. In case of automatic

operation its frequency sweep takes about 40 seconds. The
apparatus is also suitable for manual operation.

The Receiver operates on the same frequency range as the
transmitter and their synchron tuning is determined by the
system of mixing. In order to suppress disturbances caused
by broadcast fransmitters, special circuits are provided.

The Frequency-marker Generator emits signal on the caethode-
ray tube over 1 Mc/s and 100 kc/s. Signals are produced by
mesns of a 1 Mec/s crystal oscillator.
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The Indicator conteins two cathod-ray tubes. The tube with
long afterglow is used for instantaneous evalustion while the
screen with blue light is provided for purposes of photo-
graphic recording. The unit also conteins the linear time
base for distance measuring and the circuits producing the
electronic height markers. The photographic recording camera
attachable to the indicetor makes time exposures on a conti-
nously moving 35 mm film strip. Time, date and station mark-
ings are recorded by the camera simultaneously with the ex-
posures,

The Operstor’s Panel cares for the asutomatic or normal opera-
tion of the entire apparatus.

The Supply Units ensure the power supply of the apparatus
from the mains,

The Control Desk is equipped with the following units: \

Programming unit. This is mounted in the upper part of the
desk. The front panel of the programming unit is fitted with
the progremming clock which besides the common 24 -hour dial
is provided with signal lamps indicating the times when
progremmes have been switched on, and the methods of service
selected by the operating personnel.

The minute pulses for the control of the programming
clock are generated by a built-in master clock.

The programming unit further incorporates three receiver
sensitivity regulating knobs enabling by the way of remote
control the adjustment of three selected sensitivity values
switched on by progremme clock at the appropriate time.
(1.6.Y. recommendation).

There is a special signalling device mounted in the
programming unit to indicate mains failures.

Deflecting Unit, This unit incorporates the deflecting and
voltage supply circuits of the very long afterglow visual

e N
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cathode-ray tube with 23 om diameter. The control signal for
the operation of the unit is fed over coaxiel cables coming
from the main equipment.

Description

The frequency determinating element of the equipment is
the variable frequency oscillator (VFO) the frequency of
which may be varied between 31-50 Mc/s by means of a hand-
or motordriven varieble condenser. Mixing its output to the
30 Mc/a signal of an pulse operated oscillator, the neces-
sary frequency renge of 1-20 Mc/s can be achieved. After
amplification this signal is fed into the aerial. The
reflected 1-20 Mc/s signal coming from the aerial is mixed
in the receiver by means of the signals of the variable
frequency oscillator producing an intermediate frequency of
30 Mc/s. The receiver is a double frequency changer super-
heterodyne, the frequency of the second auxiliary oscilla-
tion being 28,6 Mc/s. The 28,6 Mc/s frequency is produced by
means of repeatedly doubling the 7,15 Mc/s signal of the
crystal oscillator. The 30 Mc/s signal required for driving
the pulse modulsted transmitter is also generated from this
28,6 Mc/s frequency mixing it with the signal of a 1,4 Mc/s
gated oscillator. Before to be fed into the transmitter the
resulted 30 Mc/s signal is filtered and amplified. After
the second mixing in the receiver the 2nd 1,4 Mc/s interme-
diate frequency is amplified, detected and fed into the dif-
ferentiating and video amplifying stages,

The equipment is controlled by a pulse-generator. 1Its
pulses control the indicstor, the transmitter, the frequency-
marker generator and the receiver. In the indicator these
pulses start a saw-tooth generator the output of which is the
time base of the cathode-ray tubes.

The height indicator circuit comprises a pulse oscillsa-
tor, a signal shaper and a controlling multivibrator.
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The monitor tube is deflected horizontally by means of
the voltage obtained from the rectification of an approx. 20
ko/s signal. The amplitude of the 20 ko/s signal is varied
by the capecitive divider running on a common shaft with the
variable frequency oscillator,

The frequency merkers are obtained by comparing the
signals of the variable frequency oscillastor with the harmo-
nics of a 1 Mc/s orystal oscillator or a 100 kc¢/s divider.
Besides the afore mentioned the transmitter consits from a broadband
amplifier too. The last five stages are pulse operated, by
separate gating valves. The output of the transmitter is ba-
lanced and the phase inverting in the final stage is occured.

Layout

The muain equipment is built in a frame of angle sluminium
bars. Receiver, indicator, transmitter, operator’s panel and \
~ the four power supply units constitute separate units as shown
in the illuatration. These drewer shaped units glide on castors
and may be easily removed. Feed voltages and low-frequency
connections are plugged, while high-frequency voltages are
coupled with screwed Amphenol-type connectors. With regard to
the applied high voltages the apparatus can be operated only
with doors shut. The control instrument, its switch, the
manual sensitivity control knob, and differentiating circuit
switch are mounted on the front plate of the receiver, The
two cathode-ray tubes and the photographic recorder are placed
on the front plate of the indicator assembly. The control
knobs of the two cathod-ray tubes, the phase control knob, the
amplitude control of the saw-tooth, the impulse width switch,
the altitude measuring range switch, the km-marker switch, the

km-marking brightness regulator and the change-over switch of
A or B indication types, as well as a control instrument are
also mounted there, On the front plate of the transmitter is
located the frequency scale and below it, somewhat to the
right the tuning knob used in cuse of manual operatioq.’ﬂ
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To the left from the scale is the amplitude control of
the horizontal deflection. On the control panel there are
11 instruments placed in two rows, The six instruments of
the upper row control the tubes of the transmitter. In the
lower row are two instruments for measuring the cathode cur-
rent of the wideband amplifier, two control instruments
measuring the plate current of all the tubes and an instru-
ment measuring the grid current of the variable frequency
oscillator. Below the instruments are mounted the switches
of the control instruments. The operating panel contains the
controls for operating the apparatus and for photographic
recording. On the front plate, from left to right, the fol-
lowing devices are located:

Control instrument of supply unit with switch, above it
a neon glow lamp indicating the condition of the fuse, the
press button and switch of the frequency sweeping motor. By
means of the next button the possible missing time signéls
can be substituted, while the time and date signal in the
indicator can be illuminated with the forthcoming knob. In
case of manual operation the motor of the photographic re-
corder may be started by the next knob, after which follows
the knob switching on and off the enode voltages, the bias
voltage switch, the filament circuit switch, the change-over
switch for manual or automatic operation, and, finally, the
mains voltage control instrument. Below, in supply unit No.4.
is the voltage control switch for correcting the network
supply in case of voltage surges. It can be reached after
opening the doors, when only the network voltage cpntrol
instrument remains under tension. The apparstus is fully de-
energized by either interrupting the two automatic cutouts
or by removing the connection at the back of the apparatus.
The input connection of the time signal and an earthing
screw are also located here. Transmitter end receiver serisl
outlets are mounted on top of the apparatus. The transformers
of the apparetus are placed in air-tight, soldered nmetal
housings fitted with ceramic outlets,
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The control desk is built similarly to the main equip-
ment. On the upper part of it, in the middle of the oper-
ator’s progreamming panel there is a programming clock, to
the right of which is the operating awitch and on the left
the progrem selector. The remote gain control is accomodated
right above the opersting switch. Below it is the adjusting
button of the three programming sensitivity channels, and to
the right from those the mains voltage measuring instrument.
Under this instrument there are signalling lamps indiceting
the 24 Volt supplies and the cutout of the mains. On the
left side of the operator’s programming panel, from the
programming selector to the left there isa the switch of re-
peated recording and below it the brightness regulator of
the cathod-ray tube built in the control desk. The instru-
ment pleced on the left part checks by meens of a switch
accomodated below it, the tensions arising on certain poigts
of the desk. On the right part of the control desk behind '
the door, on the front side of the first deflection unit the
focusing and position adjusting potentiometres of the cathod-
ray tube are accomodated.

According to separate wish right from the potentiometres
a master clock can be built in. The power supply unit and its
fuses are placed below the deflection unit. The screen of the
long afterglow cathod-ray tube with the protecting unbreak-
able glass shield is placed on the left side of the desk. On
the right part of the control desk lifting up the writing
panel, room is provided for the documentation of the station.

Technical Characteristics

1,) Frequency band: 1 to 20 Mc/s, continuous
without change-over.,

2.) Prequency marking: every 1 Mc/s and 100 kc/s
generated by means of a 1 Mc/s
quertz crystel. The marker

Approved For Release 2009/04/16 : CIA-RDP80T00246A007000800002-4




3,) Accuracy of the
frequency markers:

4.) Length of the ionograms:

5.) Width of the transmitter
pulse:

6.) Pulse repetition
frequency:

7.) Pulse peak output of
the transmitter:

8.) Sensitivity of the
receiver:

-7 -

signals are generated by
electronic methods, and the
appear, beneath the ionograms
on the screen of the cathod-
ray tube. At recordings on
film tapes at ionogram lengths
of 8 centimetres the signals
appear with frequency markers
of 1 Mc/s and 100 ke¢/s, at
ionogram lengths of 3 centi-
metres, with frequency markers
of 1 ic/s.

within + 16 kc/s

3 or 8 centimetres; date, time
and stations name are om the
left side of the ionogram.
Selection of the length of
ionograms, i.e. the film tape
speed, is carried out by means
of the control knod mounted on
the photo register cumera,

50 or 100 Jasec,

50 cycles (synchronous with the
mains, may be shifted in phase),

16-4 kW depends of frequency,
measured on a 2 x 400 ohm dummy
antenna.

10 AV on valanced input at
signal-to-noise ratio 3 to 1.

N N
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9.,) Bandwidth of the
receiver:

10.) Selectivity of the
receiver:

11.) Height ranges:

12.) Height marking:

13.) Acouracy of height
marking:

14.) Automatic operation:

PRS-
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This value is obtained for the
receiver without input filter.

appr. 24 koc/s between the 3 4B
gain drop points.

40 decibels for + 40 kc/s devia-
tion from the nominal frequen-
cy.

Note: the values of 9. and 10.
are valid for a 100 pV input
signal.

ed justable to 300-800-1400
kilometres,

at every 50 or 100 kilometr?e

+2kmz+5x 104 x H/C®, where
H denotes the height of obser-
vation.

the station records sutomati-

cally according to the follow-

ing programming:

1) at the 6oth minute of every
hour

2) at the 59 o1
minute of every hour

3) at the 30th, 60th

every hour

4) at the 30°%, 59%B goth

01at minute of every hour
. t .
5) at the 15°%, 50°B, 45%h

t
59 h. 60th, 01%% minute of
every hour

th’ 60th, st

minute of
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6) at the 15th, 30th, 45th,
598 60%B. 01®* minute of
every hour

7) at every Sth minute of
every hour

8) at every Sth minute and at
the 59th, 01St minute of
every hour

9) at every minute of every
hour. Recording at the 59th
minute takes place at re-
duced gain, at the 01St
minute at maximum gain, as
specified in the 1.G.Y. re-
commendation. Programming
of the equipment is effected
from the control desk. The
signalling clock built-in
the control desk signals the
time position of the auto-
matic operation, and simult-
aneously the time. Change-
over or programming also
takes place from the control
desk.

15.) Registration of time: besides height and frequency,
hour and minute are recorded on
the ionogram automstically, date
and the name of the station
manually. Adjusting the master
clock properly it can be ob-
tained with assurance that on
course of recording the tinmes
signal should correspond with

,.;_/\4
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16.)

17.)

18.)

19,)

- 10 =

the 3 Mc/s frequency on the
ionogram. (1.G.Y. recommenda-

tion).
Sweep time of the
ionogram: appr. 40 seconds.
Aerials: both transmitter and receiver

operate with independent bda-
lanced vertically radiating
broadband aerials, the real
resistance being 800 ohms,

Foi' the change-over of the wansmitter aerials relays are
built-in controlling the change-over of the transmitter
antennae when the ionogram passes 6 Mc/s frequency. The
frequency of change-over may be varied. \

Reading of the principal

parameters of the iono-

gram: besides the two cathod-ray
tubes a third one has been
provided for this purpose in
the separate control desk.
This is a very long afterglow
tube with 23 cm screen dia-
meter,
The obtainable picture has a
size of 10 by 16 centimetres.
The tube screen is mounted
nearly in the horizontal
plane and the screen level is
approximately at the usual
height of a table board. A
special protective glass slab
covers the screen of the
cathod-ray tube., The 1 lic/s

ma” NN
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1 20,) Input of the receiver:

 21.) Aerial current

signalling:

22.) Realibility:

Approved For Release 2009/04/16 : CIA-RDP80T00246A007000800002-4

- 11 -

frequency markers appear on the
visual tube at the full height
of the ionogram.

The receiver 1s provided with a
low-pass filter attenuating all
frequencies exceeding 20 Mc/s.
One member of this filter is
tuned to 30 Mc/s, so that the
frequency mentioned above is
filtered out,

Two signalling lamps are in-
serted in the leads of the
transmitter aserial. The lamps
signal the output current, If
the exact value of the aerial
current is required, the cur-
rent may be measured by con-
necting the meter of the dummy
antenna to the transmitter
output,

When the station has been set
for the five minute programm-
ing and after 48 hours of
service the electrical para-
meters will not change, nor
the assemblies warm: up to
temperatures which exceed the
guaranteed vslue. Unless
otherwise specified by the
manufacturing firm the tempe-
rature of the component parts
cannot exceed the uambient
temperature by more thsen 35
degrees centigrade,
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23.) Power supply unit:
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The station operates from 220
volt + § % 50 cycle single-
phase mains., Voltage varia-
tions between 190 and 240 volts
may be compensated by means of
a manually operated nine-posi-
tion switch, The 220 volt
supply voltage is indicated by
8 built-in voltmeter. Total
power consumption of the sta-
tion including the control
desk: appr. 3 kVaA.

To assure in case of mains
cutout the undisturbed opera-
tion of the Ionosphere Hejight
Recorder’s signalling system \
it is necessary to apply a 24
volt d.c. spare supply.

24.) Mains failures are indicated by a signalling lamp
mounted on the control desk.

25.) Clime conditions:

The station operates within

+12 and +35 degrees centigrade,
Errors in height and frequency
indication vary according to
the temperature coefficient.
Storing temperature of the
equipment cannot exceed -35
degrees centigrade. After stor-
ing, before putting in service
the equipment has to be dried
at an ambient temperature of
+20 degrees centigrade and a
relative humidity of 75 per
cent, for twenty four hours.
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¢26,) Humidity test: When operated at a relative
i humidity of 90 per cent dur-
{ ing 48 hours no error should
occur in the adjustment of
the five-minute program.

' 27.) Dimensions and weight: main equipment

‘ 194 x 115 x 84 cm
685 kg.

control desk
115 x 104 x 84 cm
190 kg.

i

w— N>
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BLOCK DIAGRAM
OF THE AUTOMATIC IONOSPHERE
HEIGHT RECORDER STATION
TYPE: RX 5830
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CHARGING EQUIPMENT FOR SUBSIDIARY STORAGE -
BATT_ER!E'S.OF“PUWER_PLAN.T.S‘ '

Series ESA

Application

The battery charging equipment of the ESA series has been designed ior charging of floating suk;-
-sidiary storage batteries of power plants. The chargers of this series, operating at 110 or 2é0 V rated
voltages, are suitable for lead accumuiators including 55 or 110 cells. 8yick charging is hand controlled,
ﬂoa‘t'mg is'automatically controlled with the battery yoltage varying in proportion bf lhe regulating accuracy
3t a load .change of 30 and 1100 per cent ' " ‘ . )

The equipment is bperated from 5 three phase. 50 cycles mains of 3x380 V. ‘There‘ is a seAries
transiormer to be used with mains voltages of other ratings. Mains current reaches the primary of
‘the three-phase two-winding mains transformer through the primary iuses, the, mains switch, and the
.regulating transducers.

. ! . ’ : .
The transformer secondary feeds the selenium rectifier in three-phase bridge circuit

Direct voltage and current are measured by suitable moving coil instruments. The d.c. circuits

are protected by fuses.

A separate auxiliary reclifier supplies the excitation current for requlating the transducers, by
'\‘/ariations.of the produced current. During the charging pr.ocesé, while the equipment hand contro|‘|ed
the current of the auxiliary rectifier is adjusted by resistances, cut in the circuil by means of a rotary
switch. During operation with au(ofnatic voltage centrol the ex:ciler Curr.ent of the transducers is influenced
by the requlator.in such.a. way that the battery tension remains within the voltage. ma‘rgins, conforming
to the accuracy of regulation. In case of a mains failure the voltage monitAorin'g circuit dféconnects the
equipm ent from mains. Simultaneously there are acoustic and visual alarm signals. Ihe'a"coustic signals
can be silenced by throwing a key, whereafter both the acoustic and the visual reappear as soon as
the mains voltage has returned. When having silenced- the-acoustic signal-once-more-with the key, the
-equipment can be reconnected to the mains by hand.

The arrival of the regulator in one final pos'ition'-or in the other is indicated again by acoustié
and visual signals. Such a case.can be produced, among many others, by a sudden and permanent
slight load or by a steady loading current exceeding the rated value stc.

The egiiipment is housed in a floordype sheetiron cabinet mounted on a irame, from section iron.
The frontpldte serves as instrument and operation board. The side panels are detachable. At the rear

the cabinet is open. Here are the connecting terminals, arranged on a suitable terminal strip.

683/101

i\
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Advantages

The most important advantage of the equipment is its suitability for- both chargfng and floating.
With automatic regulation the battery voltage can be kept at about 2.15 to 2.2 V, the most favourable cell
voltage. This largély increases the service life of the storage battery, without damage to the accumuiator
plates and without capacity losses to the charged- battery. Under ‘such conditions the whole of the consumer
current is supplied by the rectifier, with none coming from the battery. On the contrary, the batter’y‘ is
under trickle~charge.

Another outstanding feature is that the accuracy of the builtin voltage regulator is independent
of the mains frequency or its variations. Consequently direct voltage is uninfluenced by occasional mains
frequency fluctuations. The équipment.operates with higﬁ efficiency. The cell voltage being ste'éd'lly kept
at 215 to 2.2 V, the :;torage battery must never be used for discharging operation. The gquipment operates
without wire. It includes no moving or rotary com pohents and can safely be operated even without

attendance.

683/101
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MOTOR-CAR STARTER RECTIFIERS

Series IE

“Application
Motor-car starter rectifiers of the series IE have been designed for starting motor~‘c—'5f Ck”é

and other petrol or Dlesel-engme drlven veh|c|es Connected in parallel to the car battery the smaller

type is suitable for vehlcles with 6 or 12 V Starters, the large one for those with 6, 12 or 2%V starters

‘Description

The motor-car starter rectmer can be operated from three phqse 50 tycles mains of 3x380 and
3 x220 or of 3x190 dnd 3x 110 v respecnvew

Adjustment to the actual mains voltage is mtrr. the terminal ‘strip of the mains transiormer.

" Mains voltage reaches the primary of the three-phase two-winding mains transformer through
the protecting fuses and through a mains switch.vThe secondary feeds the three-phase selenium rectifier
‘in bridge-connection, ‘

There ‘are tappings on the secondary of the mains- transiormer for adjusting the direct voltage
in accordance with the Starter voltage by means of a multiposition switch.

A switch in the d.'c. circuit serves for connecting the starter rectifier to the motorcar starter.

This switch can be operated by a push-button, provided that the motor-car starter has been connected

with correct polarity. In the contrary case the switch fails to operate.

When stariing the motor-car, the rectiiier, connected in parallel with the ‘stordge battery, ‘takes
over a considerable part of the load.
‘ The starter rectifier housed in a convenient sheetiron cabinet, rests on a handled angle-iron
" frame which can be wheeled on se_tfadjugting castors. The dper'atibn board, arranged under a hinged
inclined cover,.'%\:c"cr‘)m‘mbdates.thve mains switch, the rotary swilches, the starter knob, the fuses and 3

- signal .lamp ior indicating the operation.

_Ad.v,a ntag e§

The moét significant feature of the starter rectifier is, that it not only dispoées of all starting
‘prob'lems of motor-cars, but prevents a premature destruction of the storage b‘latteriesa During ignition

the sudden and heavy surge currents (of thousand A order) have been overstressing the battery, while

683/99
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the considerable load has reduced the battery voltage to a degree no more sSufficient for turning round
the ‘Starter. By the: use ,of the starter reciifier the storage battery hardly. participates (if at alj) ‘in the
igniﬁon»-procéss, all the required power being.supplied by. the mains. A further advantage is that.the -
voltage does nat, even under heavy load, drop below the. rate required»by the starter for.turning around.

-The switch in the d.c. circuit prevents the starter to be.connected with wrong polarity and the
siorage ‘battery to be damaged thereby, in ca.sevoi such disorder as the rectifier equipﬁ.ent will fail
not to respond to the pressure of the starter knob.

The starter rectifier can economicaliy be used in ga-rages and auto-car yards. Owing to its small

size, it can readily be wheeled amidst car rows and started without the least difficulty.

Ly : ) . . . . W gight
Mifs _tSw;tc_l;mVﬁrto .Stabilized . Dimensions 2
starter voltages amperage . :
v&!tac_oe o g ; r‘i’gn'mgn Width Height
- approx.

\ A
3x110
3x190
IE . 3% 20
12/250 | 3x 360

3x 110
: 3%190
IE | or -
24/400 | 3 %220
3x380

e e o
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CHARGING EQUIPMENT FOR STORAGE BATTERIES USED
N EMERGENBY LIGHTING PLANTS

Series 0T

Application

Storage battery chargers oi the 0T-series have been designed ior charging lead accumulators
of 55 or 110 cells with a current‘ of specified rate, or for tri‘ckle«'charging formerly charged batteries
when out of service. ‘

The equipment is suitable to be verr.'ployed mainly for emergency lighting plants used in theatres,
cinemas etc. Rather rarely and for short periods as such plants are required to operate, they must
always be kept in charged state ready whenever to perform duty.

The chargers are suitable ‘for both quick-charging and trickle éhargingn

Description
Essentially the sto‘rage battery charger includes:

'a) & quick-Ghargef circuit and

b} a tricklecharger circuit

The quick<charger circuit is fed from a three-phase 50 cycles ‘a. c. mains of 3%360 or 3% 190 V.
“Adjustment to the actual méins voltage is oﬁ the terminal strip of the mains transformer. Mains voltage
reaches the transformer primary through the primary fuse and the magnetic mains switch. T’hg three
phase mains transformer has two windings for the required transiormer ‘r_atio., The secondary s fitted
with tappings, coupled to the terminals of a rotary switch ior the charging current to be controfled.
‘The secondary of the mains transiormer feeds a three-phase selenium rectifier in bridge connection.

0. %. voltage and current are measured by a suitable moving-coil instrum ent. The d.c. circuits
are protected bx fuses. By means of the quick-charger circuit the batteries can be charged up to the
voltage peak. When approaching the peak, the charging current diminishes in conseqd ence of the battery
voltage in the usual manner of rectifiers. ‘

A charged battery while not under load is apt to loose part of its capacity owing to .self-di‘scharg&
To prevent "it, such a battery is subjected to trickle-~charging with ‘a current rated 1 to 1.5 mA for each
ampere-hour of its capacity, -equivalent to a 2,15 to '2:2 V cell voltage of 1He charged battery. It is-for

this purpose that the trickle~charger circuit of the 0T-type equipment is used. As soon as quickcharg

683/98
. _
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-"ing of the batteries has been .completed, the equipment is switched over to trickle—charging. This is dorie
by actuating a switch with a pilot lamp indicating the commutation. The trickie-charging cu?re_nt is -adjust-
. ed cdarsely from the terminal strip of the trickie—charger transformer and finéi} by meéns"oi:_a‘ con-
tinuously variable rheostat. :

The trickle~charger transformer is a low—power single-phase transformer with two‘ZWindinvgs.d
feeding a single-phase selenium rectifier in bridge connection. . _

"The trickle-charger circuit, arranged on a separate chassis is easy to access and'to_handlen

The equipment is housed in a floor'type sheet iron cabinet with an angle-iron frarr..eu‘The ’front
plate of the cabinet is made to serve as instrument and operation board, accémmodating the-indicator
instruments, the step switch, the mains switch also controlling the quick-and ir‘icklecharge:r cir‘cuits,
the fuses and the signal lamp. .

The side plates nrovided with ventilation holes are detachable. At the rear fhe cabinét is open.

Here are the clamp terminals for the mains current and the direct current connection.

Advantages

The OT series of equipment have the signal feature of being.suitable for quick-and trickle—charging -
as well and of readily and conveniently allowing themseives to be switched over from one kind .of service
to the other by the turn of a switch. . _

Regulation by varying the mains transiormer with a rotary switch does not involve ény»l‘oséu‘
To protect its contacts, the rotary switch is actuated in currentless state. There is a special circuit
to cut out the magnetic switch for the switch-over time. Thus the usual scorching faults by arc for-
mation during the switch-over period are safely eliminated. . '

Even when-under partial load the equipment has a favourable efficiency. It includesv no moving
or rotaﬁng components. Operation is noiseless and perfectly clean. The charger requires neither rr.ainlenancé

nor attendance, a feature particularly févorable for prd!onged trickle-charging. -

‘

683/98
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ACCUMULATOR CHARGER
CTRETT
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APPLICATION

The TT type charping equipment is designed fer ohorging 7-
cell /accordingly € V/ lead accumulators. iccordingly it
can be used with accumulators for light cars, motorcycles,
battery-type wireless receivers, hand lamps, etc.

DESCRIPTION

The equipment is fed from a 110 or 220 V 50 cycles single-
phase mains. The initial charging current intensity of ap-
prox. 1 A /accumulators of 6 - 10 Ah capacity/ decreases
in course of the charging process in proportion with the
growing accumulator voltage.

The equipment is housed in a metal or a plastic cabinet
fitted with removable lid. Arranged on the base plate are
the two-coiled transformer, the selenium element in push-
pull circuit and the D.C. terminals., The transformer is
adjusted to the actual mains voltage by means of the accord-
ingly marked screwse on - the base plate.

ADVANTAGES

Operating from the ordinary lighting maine, the equipment
requires no connection to a power network. Mains and ac-
cumulator connections are: eimply established by a fork plug
and by terminals with insulated heads respectively. The
charging current’ needs no separate adauetment as the equip-
ment, once switched on, operates entirely by itself. It
charges an accumulator of approx.xGﬁAh capacity overnight,
‘i.e. in 8 to 10 hours. Larger accumﬁlatore take proportion-
ally more time. The equipment requiree small space and is
stress-resistant. b

Number Max. measurcments mm | Weight
of Ebigﬁf.wiE§E depth kg
cells ' ‘

3 1 80 | 100 § 1CO 0.8

Measurements vary according to deeigﬁ.s"i
N =0=
_ 483/2504
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ACCUMULATOR mAm;Ens
FOR SMALL

TELEPHONE EXCHANGES
TYPETF
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APPLICATION

The TF type accumulator chargers serve for the quick or the
buffer charging of 12 or 24-cell /accordingly of 24 or 48 V/
lead accumulators with the tabulated initial amperages.

Used primarily for the buffer-type currentvsupply of smaller
teluphone exchenges and repeater stations, the chargers will
perform duty wherever smoothened /filtered/»D,c. of 24 or

48 V is required..

DESCRIPTION

The equipment is fed from a 110 or 220 V 50 cycles single-
phase mains. The transformer is adjusted to the actual mains
voltage from the terminal strip.

The maine current, pessing the primary fuses and the mains
switch, is led to the primary winding of the double-coiled
transformer. The secondary tappings are conducted to a step-
switch which, in case of quick charging, controls the charg-
ing current intensity or, in case of buffer charging, the
anperage required by the consumer in action.

The equipment is switched over from one type of operation

to the other by means of the mains switch. A choke coil,

cut out from the D.C. circuit in case of quick charging, smoothens
the buffer current to such a degrce that the remaining rip-

ple does not interfere with the telephone service.

" An increase of the accumulastor voltage in case of quick
charging results in the usual reduction of the initial charg-
ing current intensity. The charging current can be reset by
means of the step-switch, When, with the step-switch in max~
imum position, the cell voltage has reached approx. 2.7 V,
about half the initial current intensity can still be ad-
Justed.

Selenium rectifiers connected in single~phase bridge circuit
care for rectificetion.

Direct voltage and current read on a moving-coil voltmeter
and amperemeter respectively. The D.C. part of the apparatus
is secured by melting fusea.

483/2507 ' -3 -
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The chargers are housed in.grey or silver-blue varnished
sheet-iron cabinets; the smaller types are designed to be
mounted on the wall, the larger ones to stand on the floor.
Ventilating apertures on the removable side plates care for
the necessary air-flow. The floor-type équipment is open at
the rear. o

The instrument and control board, occupying the entire front
of both types, includes the mains and D.C. fuses, the maine

switch, the step-switch and the instruments. Mains and D.C.

connections are established on top of the wall-design and

at the rear of the floor-design. '

ADVANTAGES

The lossfree adjustment by altering the transformer tappings
results in high efficiency of the equipment. In buffer oper-
ation the charging current is adjustabdle according to the
average consumption by means of a 7 or a 10-position step--
switch.

The equipment is readily switched over from quick to buffer
operation by the throwing of a single switch.

Design Number | Accumu-|Initigl | Max. measurements
of lator |charging mm

cells | voltage|current height| width|depth
v A
Wall design 12 : 1 320 275 | 200
12 3 370 315
12 6 420 365 { 240
12 10 420 365 | 300
Floor design 12 20 992 450 |

" " 12 30 1 992 450 | 400
Wall design 24 3 420 365

" " 24 6 420 365

" " 24 10 415
Floor design 24 15 450

483/2507
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AFTIICATION

The UT type rectifiers serve for charging 3, 6 or'1l2-cell
/respectively 6, 12 or 24 V/ lead accumulators with the tab-
ulated initial amperages. Accordingly they can be used in
garages, vehicle yards end repair shops for charging accu-
mulators of various voltages and ampere-hour capacities.

HE5CRIPTION

The equipment is fed from a 110 or 220 V 50 cycles single-
phase mains. The transformer is adjusted to the actual mains
voltage from the terminal strip.

The mains current, paasing the primary fuses and the mains
switch, is led to the primary winding of the doudle-coiled
transformer. The secondary tapvings are conducted to a step-
switch. One of the incorporated step—swifches gserves for
setting the acoumulator charging voltage in steps of 6, 12
or 24 V, the other for adjusting the charging current in-
tensity in seven steps. An increase of the accumulator volt-
age results in the ueual, reduction of the tabulated initial
charging current intensity The charging ourrent can be re-
gset by means of the aeven-atep switch,

when, with the atep—-switch in maximum position, the cell
voltage has reached. approx. 2.7 V, about half the initial
current 1ntensity can still be adjusted.

Direct current and vol age measurement is by moving-coil
ampere snd voltmeters The 'D.C, part of the apparatus ie
secured by melting fuq

Selenium rectifiers Gonnected in single-phase btridge circuit

The rectifiers are housed in a grey or a silver-blue ver-
nished sheet-iron cabinet; the smaller types are designed
to be mounted on the wall, the larger ones to stand on the
floor. Ventilating apertures on the removable side plates
care for the necessary air-flow. The floor-type equipment
is open at the rear. The instrument amé control board, oc-

453/2502 o -2-
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T

cupying the entire front of tcth types, incliuder the maing
.and the T.C. fuses, the maira switch, the siep swit:tez urc.
the measuring instruments.

Mains and accumulator connections are estsblished over ac-
cordingly marked termirals on top of the wall design nnd at,
the rear of the floor design,

. ADVANTAGES
The universal apparatus is equally suwited for accumulators
of 6, 12 and 24 V and cen be gimply ewitched over with a
commutator. The charging current is adjustable in fine steps
without loss. ’

Oporation is silent; rectification begins immediately after
the switching. Thanks to its simple construction, the equip-
ment requires practically no attendance.

Type Design Number | Accumu-|Initial | Max, measurements
of lator |chargin om_
cells | voltage|current
v

Tent leight] 4 ¢xih depth
UT 24/1 | Wall design | 3-6-12] 6-12-24] 1  |320 | 275 | 200
U 24/3 3.6-12| 6-12-24| 3 {370 | 315 | 200 ..
UT 24/6 3w6-12 | 6-12-24 6 420 | 365 | 240 . |-
UT 24/10 3u6-12 | 6-12-24] 10 {420 | 365 | 240
UP 24/20 | Floor design| 3-6-12| 6-12-24{ 20 992 | 450 | 350

- -

483/2502
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REGULATING TRANSFORMERS
TYPE § AND §I
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AFTLICATICX

The regulating. transformers have been evolved for the: pur-
pose for adjusting alternating-voltage mains supply 1n la~
boratories, assay rooms, industrial plents, for the vo!tage
ad justment of cinema end theatre lighting equipment andiso
forth.,

DESCRIPTION : °

Up to 1000 V outputs the equipment is similar in design to
a ring-type automobile transformer: The wire section within
the track of the roll-type collector is bare. The carbon
roll of the collector is mounted on a fixing dbridge which
runs in a metal bearing and permits of being turned around
during adjustment. A pressure-spring holds the collector
roll against the wire, thus caring for continuous safe con-
tact in any position. The current flows from the collector
roll through a flexible spiral conductor to the terminal
strip of the regulating transformer.

The regulating transformer of vertical shaft arrangement
is mounted in a sheet-iron base plate fitted with rubber
feet. On the transformer jacket there are ventilating aper-
tures. A circular dial below the control knob serves to in-
dicate the approximate adjusted voltage rate.

Above 1000 VA outputs the equipment is similar in design to
a core~-type eutomobile transformer. The tappings of the
single turns are conducted to a special step-switch along »
the segments of which glides a silvered metal roll. A pres-
sure-gpring cares for the aﬁfe contact of the collector.
Suitably dimensioned impedances limit the current arising
in the turns, short-circuited by the metal roll.

With ite shafte arranged vertically, the regulating trans-
former is housed in a silver-blue varnished sheet-iron cabi-
net,

Both types are fitted with terminals for the mains inlet
and the conductors of the regulated voltage.

483/2508 : -Jd -
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ADVANTAGES

The regulating transformers combine high efficiency of regu-
lgtion with simple and convenient handling, sturdy construc-
tion and dependable operation. Regulation, unlike in the re-
sistance-type equipment, requires no power and dispenses
with heat generation noxious to the transformer and its sur-
roundings. '

Type Mains Regulated Ioad |Output | Max, measurements | Weight
voltage capacity : mm kg

v A kVA | height| width |depth
5 250/500 | 220 2.3 1% | 2% 15
S 250/1000] 220 4.5 170 | 270 20
J3I 3E 220 13
31 6 E 220 25 700 500
511 8 H 3x380 25

483/2508
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IYPE 6F
RECTIFIER CUBICLE

~ FOR
PIATING PURPOSES
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Application

GF-type rectifier cubicles, designed to provide cur-
rent for electrochemlcal tanks and platting baths,
can te applied whereever low voltages and highlcur-
rent-intensities are required.

Description

The cubicle is operated from a three-phase 50 cycles
-mains of 3x380 V. Nominal currents and voltages are
given in the table below.

The nains current passea through the primary fuses
and mains switch into a prsliiminary transformer pro-
vided for coarse-step regulation. To this end the
tappings of this transformer are connected to a ro-
tary switch by means of which the voltage impressed
to the main transformer can be adjusted.Fine-step
adjustment is facilitated by the tappings of the pri-
mary winding of the main transformer, these being
connected, similarly to the tappings of the prelimi-
‘nary transformer, to a rotary switch. Regulation is
thus performed in 44 steps within the given voltage
rangee.

‘The main transformer is a three—phase transformer of
suitable traneformer ratio provided with two windlngs,

The star—connected secondary of the transformer supp-
lies the current for the selenium rectifier network.

Rectification is'performed by a three~phase selenium
rectifler bridge circuit. '

Mov:.ng coil instruments are provided for measuring
.d.c. current and voltage.

€83/48 —2-
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During regulation, the rotary switch contacts carry
no current while switching takes place, the exciting
circuit of the magnetic mains switch being broken-by
the locking mechanism of the rotary switch already
at the beginning of the switching.

With loads lower than the rated current, d.c. voltage
will increase due to the characteristics of the sele-
‘'nium rectifier.

The equipment, mounted on a section-iron frame, is
housed in a cubicle finished in giay or silverblue
supported by'the platform. With higher performances
/exceeding 500 A/ efficient cooling is secured by
means of a separate cooling-apparatus. The hot air
should be guidea oft through a pipe leading to a
round opening on the top plate of the equipment.

The side and reéf'covering plates can be removeds
the rear of types provided with no fan is open.

‘The front plate is used as an operation and instru-
ment board accomodating the fuses of the equipment
and of the fan circuits, the mains switch, the rota-
Ty switches and the metering instruments.

The equipment should be installed in dust-free premi-
ses.

Advantages

The most significant advantage of the equipment ‘is
|loss-fre9 regulation within the rectifier. Thanks to
the fine-regulation, bath resistance can be much
lower than usual, only voltage differences in the
tappings having to be bridged by the bath resistance.

|e83/48 -3
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A further advantage is that switchingv takes place
under no-current conditions. Sparks during switch-
ing are thus eliminated and the service life of the
rotary switch considerably increased.

The equipment is of sturdy, hard-wearing construc-
tion, its service life under normal operating con-
ditions far extends that of rotary rectifiers.

Type ' D.c. ratings Dimensions |Wei§k_r_b_
Voltage|Current |[Heights| Wi Depth

v A mm kg

GF 3~15/100 315 | 100 1192 850 | 500| 250

GF 3-15/250 3-15 250 15_92 800 | 700F 350

"1GF 3-15/500 3-15 500 1950 800 | 850{ 450

GP 3-15/1000 3=15 - ;l.OOO 2150 1200 1200| 600

683/48
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The PK type accumulator charging equipment serves for the
D.C. supply of large, accumulator-fed units, such ae tele-
* phone exchenges, repeater stations and similar plants. ‘The
type of current supply veries acoording to the electrieal
~arrangement and the kind of serviee of the -accmlator and

the rectifier. ' '

‘The most’ eoniemporary oqnimnt is. the bu.ffer-oporated drip—
charger with automatic voltage ragulation f;or gerving one or
two batteries. In single-battery service the charger, the
‘aecmnlator and the coneumer are oonatantly coupled in paral-
lel. With the cell voltage pemanently kept at 2.15 to 2.25

V by the automatic voltage control, the conservation cment, .
Just mtenaive enough to make up for the gelf-discharge loss,
flows acrose the fully charged acoummlator. The rectifier
solely mppliea tlie consumer cumnt. '

The accmlator consists of 23 stock cella and, generally,
. of 3 epare cells. Under nomal_l_service conditions the con-
sumer is cornected in parallel with the 23.cells. In case
of a mains failure, voltage regulation ceases and the cur-
ranfeuppl: of the consumer is taken over by the accumula-
tor. The oell voltage drops before long to 2 V, and later
delow. To keep the consumer voltage at approx. 48 V, the
epare oells are linked to the stock cells. The moment the
maine voltage returns, the spare cells are out out, and
parallel connection of the 23 stock cells-with the con-
sumey io reestablished. A control ewitch, with different
funotions in each poeition, performs an these switchings.
R ¢ 1 ho-battery service it switches the bdatteries either to

. charsina or to diseharginc and linka the spare cells %0

them. .

DBSCRIPTIOB '
!hacnrrentmpplyunits aretedfmma3x}& ora)x
190 V 50 cycles three-phase mains. In case of other vol¢-
ages a series transformer 1s buils into the equipment.

The mains current, passing the primary fuses and the maina
switch, as well as the fuses and the switeh of the rectifier

483/2506 : -2-
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